Decreased c-rel activation contributes to aberrant interleukin-2 expression in CD4(+)T cells of aged rats.
Studies indicated significantly decreased expression of interleukin-2 (IL-2) with age. This decrease could be a major contributory factor to the increased frequency of morbidity and mortality among the elderly. C-rel is a key coregulator of IL-2 expression. However, it is unknown whether aging inhibits normal c-rel activation, thereby decreasing production of IL-2. We analyzed the dynamics of IL-2 expression in CD4(+)T cells from different aged rats (young group: around 6 months (n=6), aged group: around 24 months (n=6)). The expression of the CD3 receptor and CD28 receptor in the CD4(+)T cells was assessed by flow cytometry. Translocation of c-rel and its protein level in the cytoplasm and nucleus at different time points were detected by confocal microscopy and Western blotting. Chromatin immunoprecipitation (ChIP) was used to analyze the status of c-rel binding to the IL-2 promoter region in the different aged rats. Our results showed the CD4(+)T cells from young rats and aged rats showed different expression kinetics of IL-2 after stimulation. The expression level of IL-2 was higher in young rats compared with aged rats at 24h and 48h. Data showed lower CD3 receptor expression on CD4(+)T cells from aged rats compared with young rats. Although the CD28 receptors declined on the aged CD4(+)T cells, the difference was not significant. After stimulation for 0.5h, more c-rel was translocated into nucleus markedly compared with that in the aged group. ChIP showed that in aged CD4(+)T cells, c-rel DNA binding was inhabited compared with that in young cells. Therefore, reduced IL-2 production in activated CD4(+)T cells from aged rats is associated with concomitant impairments in the activation of c-rel.